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)Abstract: 

OBLEM TO BE SOLVED: To provide an ink jet printer head in which 
ny ink pressure chambers conforming to many nozzles can be arranged 
nout increasing a size of a cavity plate. 
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ity plate of the ink jet printer head. Ink supply ports 17a for supplying 
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ink pressure chambers 17c, and ink nozzle openings 17b for sending ink 
:he nozzles 1 1a are set to the other acute angle parts of the ink 
ssure chambers 1 7c. 
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OTICES * 

>an Patent Office is not responsible for any 
iages caused by the use of this translation. 

his document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated. 
1 the drawings, any words are not translated. 



AIMS 



aim(s)] 

aim 1] It is the ink jet printer head which consisted of mold cavity plates equipped with the pressure room of the 
lator which gives an injection pressure to ink, and the ink which counters the actuator concerned. The pressure room 
nk established in said mold cavity plate is mostly formed in a rhombus. The feed hopper of ink is formed in one 
te-angle section of the pressure room of the rhombus concerned, an ink injection nozzle is formed in the acute-angle 
tion of another side, and there are three or more trains of pressure rooms of the rhombus concerned. The 1st and 2nd 
ssure room train It is the ink jet printer head characterized by for the 3rd pressure room train making the acute-angle 
tion by the side of an injection nozzle enter between the acute-angle sections by the side of the feed hopper of the 1st 
>nd pressure room train, and arranging it by making the acute-angle section by the side of an injection nozzle enter 
ween the pressure rooms of other trains mutually, and being arranged. 

aim 2] Said mold cavity plate is an ink jet printer head according to claim 1 to which the ink nozzle train by which it 
ormed in an abbreviation rectangle and said ink nozzle is arranged at a single tier at the longitudinal direction of the 
Id cavity plate of said abbreviation rectangle is characterized by preparing four or more trains in said mold cavity 
te. 

aim 3] the train of the pressure room where said mold cavity plate is formed in an abbreviation rectangle, and the 
ssure room of said rhombus is arranged at a single tier at the longitudinal direction of the mold cavity plate of said 
•reviation rectangle — said mold cavity plate — 6 successive-installation eclipse **♦***-- the ink jet printer head 
ording to claim 1 or 2 characterized by things. 

aim 4] An ink jet printer head given in claim 1 thru/or any of 3 they are. [ which was characterized by arranging the 
injection nozzle prepared in the pressure room of said rhombus at the Chuo Line approach which connected 
pectively the center of both the shorter sides of the mold cavity plate formed in the abbreviation rectangle ] 
aim 5] Said actuator is an ink jet printer head according to claim 1 which has a piezo-electric sheet in inter-electrode 
? a pair ], and is characterized for one electrode by the thing somewhat smaller than the projection configuration of 
pressure room of said rhombus mostly considered as the analog. 

aim 6] It is the ink jet printer head according to claim 1 which the manifold passage which supplies ink to the feed 
>per of each of said pressure room has been independent for every pressure room train, and is characterized by the 
nifold passage for the 3rd pressure room train differing in the height of the direction which intersects perpendicularly 
h the flat surface which each pressure room train makes to the manifold passage for the 1st or 2nd pressure room 
n. 



anslation done.] 
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TAILED DESCRIPTION 



tailed Description of the Invention] 
0!] 

-Id of the Invention] This invention relates to the ink jet printer head by which the pressure room of ink established in 
mold cavity plate which counters the actuator which gives an injection pressure at a detail to ink was mostly formed 
he rhombus about an ink jet printer head. 
02] 

ascription of the Prior Art] Conventionally, the ink jet printer head using the electrostrictive actuator of a laminating 
Id which is indicated by the U.S. Pat. No. 5,402,159 official report is known. The piezo-electric actuator of the plate 
Id which carried out the laminating of the piezo-electric sheet concerned to the mold cavity plate equipped with two 
nore nozzles and the pressure room for every nozzle concerned on both sides of the piezo-electric sheet with the 
imon electrode common to the pressure room contiguous to the drive electrode formed for every pressure room 
tes up and consists of this ink jet printer head. 

03] Moreover, in order to attain the miniaturization of an ink jet head, what established the pressure room of a 
mbus in the mold cavity plate is known like invention given in JP,2-4429,B or JP,7-67803,B. With the ink jet head 
en in JP,2-4429,B, the pressure room of a rhombus was arranged in the shape of radii on the mold cavity plate of an 
reviation rectangle at two trains, and the ink path which installed the acute-angle part of the side connected to the 
;ction nozzle of the pressure room of the rhombus concerned from the pressure room of the rhombus concerned 
ards the injection nozzle located at the core of radii is connected to an injection nozzle. Moreover, in invention given 
P,7-67803,B, the acute-angle section by the side of the injection nozzle of the 1 st pressure room train and the acute- 
;le section by the side of the injection nozzle of the 2nd pressure room train are arranged in the single tier. 
04] 

Dblem(s) to be Solved by the Invention] However, although the ink pressure room of a rhombus is adopted as above- 
itioned JP,2-4429,B and above-mentioned JP,7-67803,B with the invention ink jet head of a publication If the 
nber of nozzles which injects ink increases with the ink jet head of a color In the case of the former, since the 
;ction nozzle is carrying out opening to the end face of a mold cavity plate, the laminating of two or more mold 
ity plates must be carried out. Moreover, spacing was able to be kept, two or more sets of groups which consist of 
1st and 2nd pressure room trains in the case of the latter had to be put in order, and the nozzle train which injects ink 
i not able to be collected. For this reason, there was a problem that the magnitude of an ink jet head will become 
ie. Moreover, since it would shift even if the ink droplet injected from each nozzle train should pile up essentially if 
; inclined and attached as mentioned above even when ink jet heads are few to the relative-displacement approach 
h a record medium, when spacing of a nozzle train becomes large, there was also a trouble that a high precision was 
uired of installation of an ink jet head. 

05] Moreover, although the one-way propagation time of the pressure wave in the inside of the ink of the pressure 
>rior of a room will become short and the injection period of ink will become short if the feed hopper of ink and 
ance between ink injection nozzles are made small in order to carry out densification in a pressure room array like 
latter By the time the drive wave started on the predetermined electrical potential difference from the property of the 
zoelectric device as an actuator, time amount was taken, the starting time amount of a drive wave became longer than 
one-way propagation time of the above-mentioned pressure wave, and there was also a problem of the drive of an 
cient actuator becoming impossible. Furthermore, in order to carry out densification of the pressure room train, when 
feed hopper of ink and the distance between ink injection nozzles became small too much, the trouble of it becoming 
>ossible to take only a complement also had the amount of displacement of actuators, such as a piezoelectric device. 
06] It is made in order that this invention may solve the above-mentioned technical problem, and it aims at the thing 
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ch can arrange the ink pressure room of a large number corresponding to many nozzles and for which ink jet printer 

d offer is made, without enlarging the dimension of a mold cavity plate. 

07] 

sans for Solving the Problem] In order to attain this purpose, with the ink jet printer head of invention concerning 
m 1 It is the ink jet printer head which consisted of mold cavity plates equipped with the pressure room of the 
lator which gives an injection pressure to ink, and the ink which counters the actuator concerned. The pressure room 
nk established in said mold cavity plate is mostly formed in a rhombus. The feed hopper of ink is formed in one 
te-angle section of the pressure room of the rhombus concerned, an ink injection nozzle is formed in the acute-angle 
tion of another side, and there are three or more trains of pressure rooms of the rhombus concerned. The 1st and 2nd 
ssure room train The acute-angle section by the side of an injection nozzle is made to enter between the pressure 
ms of other trains mutually, it is arranged, and the 3rd pressure room train has composition characterized by making 
acute-angle section by the side of an injection nozzle enter between the acute-angle sections by the side of the feed 
iper of the 1 st or 2nd pressure room train, and being arranged. 

08] With the ink jet printer head of this configuration The pressure room of ink established in the mold cavity plate is 
stly formed in a rhombus. The feed hopper of ink is formed in one acute-angle section of the pressure room of a 
mbus, an ink injection nozzle is formed in the acute-angle section of another side, and there are three or more trains 
>ressure rooms of a rhombus. The 1st and 2nd pressure room train The acute-angle section by the side of an injection 
zle is made to enter between the pressure rooms of other trains mutually, and it is arranged. The 3rd pressure room 
n Since the acute-angle section by the side of an injection nozzle is made to enter between the acute-angle sections 
the side of the feed hopper of the 1st or 2nd pressure room train and it is arranged, many pressure rooms can be 
mged without enlarging size of a mold cavity plate. Moreover, while being able to set up appropriately the feed 
iper of ink, and the distance between ink injection nozzles, consequently being able to give allowances to the starting 
e amount of a drive wave even if it arranges the pressure room train of two or more trains to high density since a 
ssure room is mostly formed in a rhombus and the feed hopper and ink injection nozzle of ink are prepared in the two 
te-angle sections, the amount of displacement of an actuator can fully be taken. 

09] moreover - the ink jet printer head of invention concerning claim 2 - the configuration of an ink jet printer head 
ording to claim 1 in addition, said mold cavity plate is formed in an abbreviation rectangle, and four or more trains 
nk nozzle trains by which said ink nozzle is arranged at a single tier at the longitudinal direction of the mold cavity 
:e of said abbreviation rectangle are prepared in said mold cavity plate. 

1 0] With the ink jet printer head of this configuration, since four or more trains of ink nozzle trains are prepared in 
mold cavity plate in addition to the operation of an ink jet printer head according to claim 1, many pressure rooms 
be arranged on the mold cavity plate of the same magnitude as the former. 

11] moreover - the ink jet printer head of invention concerning claim 3 - the configuration of an ink jet printer head 
ording to claim 1 or 2 - in addition, the train of the pressure room where said mold cavity plate is formed in an 
•reviation rectangle, and the pressure room of said rhombus is arranged at a single tier at the longitudinal direction of 
mold cavity plate of said abbreviation rectangle - said mold cavity plate - 6 successive-installation eclipse ******. 
12] In addition to an operation of an ink jet printer head according to claim 1 or 2, with the ink jet printer head of this 
[figuration, the train of the pressure room where the pressure room of a rhombus is arranged at a single tier at the 
gitudinal direction of the mold cavity plate of an abbreviation rectangle can arrange many pressure rooms more on 
mold cavity plate of the same magnitude as the former by that of 6 successive-installation eclipse ******. 
13] Moreover, it is the Chuo Line approach which connected respectively with the ink jet printer head of invention 
icerning claim 4 the center of both the shorter sides of the mold cavity plate formed in the abbreviation rectangle in 
ition to the configuration of an ink jet printer head given in any [ claim 1 thru/or ] of 3 they are with the 
[figuration characterized by arranging the ink injection nozzle prepared in the pressure room of said rhombus. 
14] Since the ink injection nozzle prepared in the pressure room of a rhombus at the Chuo Line approach which 
inected respectively with the ink jet printer head of this configuration the center of both the shorter sides of the mold 
ity plate formed in the abbreviation rectangle in addition to the operation of an ink jet printer head given in any 
aim 1 thru/or ] of 3 them are is arranged, the nozzle train of ink can be collected more in the center. 
15] moreover - the ink jet printer head of invention concerning claim 5 - the configuration of an ink jet printer head 
ording to claim 1 — in addition, said actuator has a piezo-electric sheet in inter-electrode [ of a pair ], and has 
^position characterized by the thing somewhat smaller than the projection configuration of the pressure room of said 
mbus mostly considered as the analog in one electrode. 

16] In addition to an operation of an ink jet printer head according to claim 1, since a pressure room is a rhombus, 
large width of face of the activity section of the corresponding actuator can be taken, the ratio of the effective use 
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i of a barrier layer can go up by the ink jet printer head of this configuration, and the effectiveness of an actuator can 
aised with it. 

17] moreover, with the ink jet printer head of invention concerning claim 6 In the configuration of an ink jet printer 
i according to claim 1, in addition, the manifold passage which supplies ink to the feed hopper of each of said 
;sure room It has been independent for every pressure room train, and the manifold passage for the 3rd pressure 
:n train has composition characterized by differing in the height of the direction which intersects perpendicularly 
i the flat surface which each pressure room train makes to the manifold passage for the 1st or 2nd pressure room 

1 8] With the ink jet printer head of this configuration To an operation of an ink jet printer head according to claim 1 , 
ddition, the manifold passage which supplies ink to the feed hopper of each pressure room It has been independent 
every pressure room train. The manifold passage for the 3rd pressure room train Since it differs in the height of the 
sction which intersects perpendicularly with the flat surface which each pressure room train makes to the manifold 
sage for the 1 st or 2nd pressure room train, when the color of ink is changed for every train, interference is not 
sed mutually. 
19] 

tailed description] 

lbodiment of the Invention] Hereafter, the structure of the ink jet printer head concerning this invention is explained 
sd on a drawing. 

20] Drawing 1 is the decomposition perspective view of the ink jet printer head 1 of the gestalt of this operation. As 
wn in drawing 1 , the ink jet printer head 1 has the structure where the laminating of the piezo-electric actuator 20 of 
ate mold was carried out on the mold cavity plate 10 which consists of a laminated structure of the metal plate 
ned in the abbreviation rectangle. Moreover, in the front face of the mold cavity plate 10, two or more trains array of 
ink pressure room 17c mostly formed in the rhombus configuration is carried out. 

21] Next, the mold cavity plate 10 is explained with reference to drawing 2 and drasringJi . Drawmgj2 is the 
omposition perspective view of the mold cavity plate 10, and drawing J3 is the sectional view of the direction of a 
n in the I-F line shown in drawing 1 of the mold cavity plate 10. As shown in drawing 2 and drawing 3 , the mold 
ity plate 10 has 7 layer structures which carried out the seven-sheet laminating of the plate of the metal plate of an 
reviation rectangle. Specifically, the mold cavity plate 10 has structure which carried out the laminating of the thin 
al plate, a nozzle plate 1 1, the first manifold plate 12, the second manifold plate 13, the third manifold plate 14, the 
rth manifold plate 15, the spacer plate 16, and a base plate 17, of seven sheets from the lower layer. In addition, the 
id cavity plate 1 0 is formed in the direction of the break line shown in drawing_2 for a long time. 
22] As shown in drawing 2 and drawin g 3 , much nozzle 1 1 a for ink jet of the diameter of minute is drilled in the 
zle plate 1 1 . Moreover, much through tube 12a which is the path of the ink of the diameter of minute which was 
n for free passage to said nozzle 1 la is drilled by the first manifold plate 12. Moreover, two ink path pars-basilaris- 
is-occipitalis 12b which is the groove crevice which forms in the first manifold plate 12 the pars basilaris ossis 
ipitalis of the ink path for supplying ink to ink feed hopper 17a mentioned later is formed so that it may extend along 
h the both sides of a through tube 12a train, and ink path 12b is formed in the slot of the about 1/3 depth of the 
Jcness of the first manifold plate 12 as shown in .drawing,! . 

23] Moreover, much through tube 13a which is the path of the ink of the diameter of minute which was open for free 
sage to said through tube 12a is drilled by the second manifold plate 13. Moreover, two are formed in the above- 
itioned ink path 1 2b and a corresponding location so that ink path 1 3b which is a groove pore may be prolonged 
ig with the both sides of a through tube 13a train, and from ink path 13b, two or more installation of the 13d of the 
supply shunts for supplying ink to ink feed hopper 17a mentioned later is carried out at the second manifold plate 
Moreover, two are formed so that ink path pars-basilaris-ossis-occipitalis 13c which is the groove crevice which 
ns the pars basilaris ossis occipitalis of an ink path may be prolonged along the outside of ink path 13b on the second 
nifold plate 13, and ink path pars-basilaris-ossis-occipitalis 13c is formed in the slot of the about 1/2 depth of the 
dcness of the second manifold plate 13 as shown in drawing! . 

24] Moreover, much through tube 14a which is the path of the ink of the diameter of minute which was open for free 
sage to said through tube 13a is drilled by the third manifold plate 14. Moreover, two are formed in the above- 
ntioned ink path pars-basilaris-ossis-occipitalis 13c and a corresponding location so that ink path 14c which is a 
ove pore may be prolonged along with the both sides of a through tube 14a train, and from ink path 14c, two or more 
:allation of the 14d of the ink supply shunts for supplying ink to ink feed hopper 17a mentioned later is carried out at 
third manifold plate 14. Moreover, two are formed so that ink path pars-basilaris-ossis-occipitalis 14e which is the 
ove crevice which forms the pars basilaris ossis occipitalis of an ink path may be prolonged along the outside of ink 
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14c on the third manifold plate 14, and ink path pars-basilaris-ossis-occipitalis 14e is formed in the slot of the about 
iepth of the thickness of the third manifold plate 14 as shown in drawing 3 . Moreover, through tube 14b of the 
leter of minute for supplying ink to ink feed hopper 17a from said ink supply shunt 13 is formed in the third 

ifold plate 14. . . 

.5] Moreover, much through tube 1 5a which is the path of the ink of the diameter of minute which was open for free 
age to said through tube 14a is drilled by the fourth manifold plate 15. Moreover, two are formed so that ink path 
which is a groove pore may be prolonged along with the both sides of a through tube 1 5a train on the fourth 
ifold plate 15 in a corresponding location with the above-mentioned ink path pars-basilaris-ossis-occipitalis 14e, 
from ink path 1 5c, two or more installation of the 1 5d of the ink supply shunts for supplying ink to ink feed hopper 
mentioned later is carried out. Moreover, through tube 15b for supplying ink to ink feed hopper 17a from 14d of 
ink supply shunts is formed in the fourth manifold plate 15. Each manifold which consists of each corresponding 
path 12b, ink path 13b, ink path pars-basilaris-ossis-occipitalis 13c and ink path 14c, and ink path pars-basilaris- 
s-occipitalis 14e and ink path 15c is connected to the respectively different ink tank (not shown) in the longitudinal 

ction end. . _ , 

•61 Moreover, two or more formation of the through tube 16b for supplying ink to through tube 16a and ink teed 
per 17a mentioned later which was open for free passage to said through tube 15a and which is the path of the ink of 
diameter of minute is carried out at the spacer plate 16. 

17] Furthermore, mostly, two or more arrays of the ink pressure room 17c of a rhombus are earned out, ink feed 
per 17a which supplies ink to ink pressure room 17c is prepared in one acute-angle section of ink pressure room 17c, 
ink nozzle opening 17b which sends out ink to said nozzle 1 la is prepared in the base plate 17 at the acute-angle 
ion of another side of ink pressure room 17c. ~ 
'81 Next, the structure of a base plate 17 is explained with reference to drawing.4 . Drawing 4 is the top view ot a 
; plate 17. As shown in drawing 4 , a base plate 17 consists of metal plates of rectangular sheet metal mostly. In the 
ction of a shorter side of a base plate 17 Six trains ink pressure room 17c of a rhombus is mostly formed from A 
l to F train. In one acute-angle section of ink pressure room 17c Ink feed hopper 17a which supplies ink to ink 
isure room 17c is prepared, and ink nozzle opening 17b which sends out ink to said nozzle 1 la is prepared in the 
re-angle section of another side of ink pressure room 1 7c. 

19] In addition, ink pressure room 1 7c of A train, B train, and C train The center of both the shorter sides of the base 
e 17 formed in the abbreviation rectangle in ink nozzle opening 17b currently formed in the acute-angle section of 
pressure room 17c is turned to the Chuo Line approach connected respectively (in drawing 4 ). It is arranged 
ards facing the left and ink pressure room 17c of A train is arranged most outside (rightmost side in drawing_4 ). 
sequently Ink pressure room 17c of B train is arranged from ink pressure room 17c of A train by the central site 
t-hand side in drawin g 4 ), and, subsequently to a central site (left-hand side in drawing 4 ), ink pressure room 17c of 
ain is arranged from ink pressure room 17c of B train. 

30] Moreover, ink pressure room 17c of D train, E train, and F train The center of both the shorter sides of the base 
e 17 formed in the abbreviation rectangle in ink nozzle opening 17b currently formed in the acute-angle section of 
pressure room 17c is turned to the Chuo Line approach connected respectively (in drawing 4 ). It is arranged 
ards facing the right and ink pressure room 17c of F train is arranged most outside (leftmost side in drawing.4 ). 
•sequently Ink pressure room 17c of F train is arranged from ink pressure room 17c of F train by the central site 
ht-hand side in drawing.4 ), and, subsequently to a central site (right-hand side in drawing.4 ), ink pressure room 17c 
) train is arranged from ink pressure room 1 7c of E train. 

31] Moreover, enter between ink feed hopper 17a of ink pressure room 17c and ink feed hopper 17a of ink pressure 
m 17c by which ink nozzle opening 17b of ink pressure room 17c of A train adjoins mutually [ B train ], and is 
inged, and it is arranged. Moreover, ink nozzle opening 17b of ink pressure room 17c of B train enters between ink 
j hopper 17a of ink pressure room 17c and ink feed hopper 17a of ink pressure room 17c which adjoin mutually [ C 
n ] and are arranged, and is arranged. 

32] Moreover, enter between ink feed hopper 17a of ink pressure room 17c and ink feed hopper 17a of ink pressure 
m 17c by which ink nozzle opening 17b of ink pressure room 17c of F train adjoins mutually [ E train ], and is 
inged and it is arranged. Moreover, ink nozzle opening 17b of ink pressure room 17c of E train enters between ink 
d hopper 17a of ink pressure room 17c and ink feed hopper 17a of ink pressure room 17c which adjoin mutually [ E 
n ] and are arranged, and is arranged. r 
33] Moreover ink nozzle opening 17b of ink pressure room 17c of C train enters between ink nozzle opening 17b ot 
pressure room 17c and ink nozzle opening 17b of ink pressure room 17c which adjoin mutually [ D train ] and are 
inged, and is arranged. 
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34] Next, with reference to drawing 5 thru/or drawing 8 , the structure of the plate mold electrostrictive actuator 20 is 
lained. Dr awing 5 is the sectional view of the direction of a view in the IMF line shown in drawin gJL of the plate 
id electrostrictive actuator 20, drawing 6 is the top view of the piezo-electric sheets 26, 28, and 30 which constitute 
plate mold electrostrictive actuator 20, drawing 7 is the top view of a base plate 17, and drawing. 8 is the enlarged 
wing of ink pressure room 1 7c. 

35] As shown in drawin g 5 , the plate mold electrostrictive actuator 20 is formed in the structure which carried out 
laminating of the piezo-electric sheets 21, 22, 23, 24, 25, 26, 27, 28, 29, and 30 of ten sheets, moreover, somewhat 
tiler in the location corresponding to each ink pressure room 17c which the piezo-electric sheets 26, 28, and 30 were 
•gether formed in the same structure among each piezo-electric sheets 21-30 as shown in drawing 6 , and was 
pared in the top face of each piezo-electric sheets 26, 28, and 30 at said base plate 17 than the projection 
figuration of ink pressure room 1 7c of said rhombus - the drive electrode 36 of an analog is formed mostly 
actively. 

36] In addition, when the plate mold electrostrictive actuator 20 is laid in the front face of the base plate 17 which 
stitutes the mold cavity plate 10, as shown in drawing 7 and drawing 8 9 the drive electrode 36 concerned will be 
inged in the location corresponding to ink pressure room 17c. 

37] Moreover, as shown in drawing 6 , wiring section 36a of each drive electrode 36 is formed so that it may expose 
he side- face edge of the piezo-electric sheets 26, 28, and 30 respectively. 

38] Moreover, as shown in drawing 5 , the piezo-electric sheets 23, 24, 25, 27, and 29 are altogether formed in the 
le structure, and the band-like common electrode 35 which turns into a common electrode to the plurality of two or 
re pressure room 17c is formed in the top face of the piezo-electric sheets 23, 24, 25, 27, and 29. moreover, edge 35a 
;ach common electrode 35 is a land pattern which does not participate in deformation of a piezo-electric sheet in the 
ition which is formed so that it may expose to the side-face edge of the piezo-electric sheets 23, 24, 25, 27, and 29 
actively, and corresponds to the top face of each piezo-electric sheets 23, 24, 25, 27, and 29 with edge 36a of the 
ve-mentioned drive electrode 36 — it throws away and pattern electrode 35 f is formed. It threw away and pattern 
strode 35* was formed in the same thickness as a drive electrode and a common electrode, and when the laminating 
he piezo-electric sheet is carried out so that it may mention later, it has amended denting the piezo-electric sheet of a 
t without a drive electrode and a common electrode. 

39] In addition, the piezo-electric sheet with which the piezo-electric sheet which formed the drive electrode 36 
Tied the drive electrode 36 although three layers of piezo-electric sheets 26, 28, and 30 were formed is good for the 
te mold piezo-electricity actuator 20 of the gestalt of the above-mentioned operation also as number of sheets of 
itration, such as one layer, two-layer, and five etc. layers, and the piezo-electric sheet which formed the common 
strode 35 corresponding to the number of sheets may also be prepared in it. 

40] Between the common electrode 35 of the inside of the piezo-electric sheets 21-30 constituted as mentioned 
>ve, and the piezo-electric sheet 25, and the drive electrodes 36 of the piezo-electric sheet 26, By impressing driver 
tage respectively between the common electrode 35 of the piezo-electric sheet 29, and the drive electrode 36 of the 
zo-electric sheet 30 between the common electrode 35 of the piezo-electric sheet 27, and the drive electrodes 36 of 
piezo-electric sheet 28 The piezo-electric sheets 25-29 can deform, and a pressure can be applied to the ink in ink 
ssure room 17c of the mold cavity plate 10. 

41] Therefore, the parts of the drive electrode 36 and the piezo-electric corresponding sheets 25-29 will constitute 
activity section among the piezo-electric sheets 21-30 constituted as mentioned above. Since contraction at the time 
calcinating in the metallic material which constitutes electrostrictive ceramics and an electrode differs when 
;inating the piezo-electric sheets 21-30, the piezo-electric sheets 21-24 function as a restricted layer for making it the 
ivity section of the piezo-electric sheets 25-29 deform only in the direction of pressure room 17c, in order for the 
zo-electric sheets 21-30 to curve, or to lenticulate and not to spoil the smoothness after baking. 
42] Next, actuation of the ink jet printer head 1 constituted as mentioned above is explained with reference to 
wing 2 , drawing 3 , drawing 7 , and drawing 8 . In addition, although actuation of the part of the right-hand side 
wn in drawing 3 is explained since the ink jet printer head 1 has structure of bilateral symmetry, left-hand side 
jrates similarly. As shown in drawing 3 , the ink supplied from the ink manifold path which consisted of ink path 
s-basilaris-ossis-occipitalis 12b and ink path 13b is supplied to ink feed hopper 17a of ink pressure room 17c shown 
iramngJZ and drawing J through through tubes 14b, 15b, and 16b through 13d of ink supply shunts, and flows into 
pressure room 17c. And if driver voltage is impressed to the drive electrode 36, the piezo-electric actuator 20 
brms, and the ink in ink pressure room 1 7c will be breathed out from ink nozzle opening 1 7b, and will be injected 
m nozzle 1 1 a through the through tubes 1 6a, 1 5a, 1 4a, 1 3a, and 1 2a shown in drawing_2 . 

43] Moreover, as shown in drawing 3 , the ink supplied from the ink manifold path which consisted of ink path pars- 
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ilaris-ossis-occipitalis 13c and ink path 14c is supplied to ink feed hopper 17a of ink pressure room 17c shown in 
wing 7 and drawing_8 through through tubes 15b and 16b through 14d of ink supply shunts, and flows into ink 
ssure room 17c. And if driver voltage is impressed to the drive electrode 36, the piezo-electric actuator 20 deforms, 
the ink in ink pressure room 17c will be breathed out from ink nozzle opening 17b, and will be injected from nozzle 
. through the through tubes 16a, 15a, 14a, 13a, and 12a shown in drawing^ . 

44] Moreover, as shown in drawing 3 , the ink supplied from the ink manifold path which consisted of ink path pars- 
ilaris-ossis-occipitalis 14e and ink path 15c is supplied to ink feed hopper 17a of ink pressure room 17c shown in 
win g 7 and drawing 8 through through tubes 16b and 17b through 15d of ink supply shunts, and flows into ink 
ssure room 17c. And if driver voltage is impressed to the drive electrode 36, the piezo-electric actuator 20 deforms, 
the ink in ink pressure room 17c will be breathed out from ink nozzle opening 17b, and will be injected from nozzle 
. through the through tubes 16a, 15a, 14a, 13a, and 12a shown in drawing2 . 

45] As explained above, the ink jet printer head 1 of the gestalt of the above-mentioned operation can arrange many 
pressure rooms 26, without enlarging size of the mold cavity plate 10. Moreover, since the ink pressure room 26 is 
stly formed in the rhombus, the distance of ink feed hopper 17a and ink nozzle opening 17b becomes large, and 
ile being able to give allowances to the starting time amount of a drive wave, the amount of displacement of an 
lator can fully be taken. 

46] Furthermore, since six or more trains of ink nozzle trains are prepared in the mold cavity plate, they can arrange 
ch ink pressure room 17c on the same mold cavity plate 10 of magnitude as the former. Since ink nozzle opening 17b 
pared in the Chuo Line approach which connected respectively the center of both the shorter sides of the mold cavity 
:e 10 formed in the abbreviation rectangle at ink pressure room 17c of a rhombus is arranged, the nozzle train of ink 
be collected more in the center. Therefore, capping and wiping can also be made easy. Moreover, impact precision 
be improved and a quality of printed character can be improved. 

47] Moreover, since ink pressure room 17c is a rhombus, the large die length and the width of face of the activity 
tion of the corresponding electrostrictive actuator 20 can be taken, the ratio of the effective use area of a piezo- 
;tric sheet can increase, and the effectiveness of an electrostrictive actuator 20 can be gathered. 
48] In addition, this invention can make change various in the range which is not limited to the gestalt of operation 
itioned above at all, and does not deviate from the meaning of this invention. For example, in four trains, eight 
ns, etc., 6 successive-installation ******** ma y prepare the train of ink pressure room 17c in the mold cavity plate 

49] 

feet of the Invention] As explained above, with the ink jet printer head of invention concerning claim 1 The pressure 
m of ink established in the mold cavity plate is mostly formed in a rhombus. The feed hopper of ink is formed in one 
te-angle section of the pressure room of a rhombus, an ink injection nozzle is formed in the acute-angle section of 
ther side, and there are three or more trains of pressure rooms of a rhombus. The 1 st and 2nd pressure room train 
j acute-angle section by the side of an injection nozzle is made to enter between the pressure rooms of other trains 
tually, and it is arranged. The 3rd pressure room train Since the acute-angle section by the side of an injection nozzle 
lade to enter between the acute-angle sections by the side of the feed hopper of the 1st or 2nd pressure room train 
S it is arranged, many pressure rooms can be arranged without enlarging size of a mold cavity plate. Moreover, since 
pressure room is mostly formed in the rhombus, the distance between an ink injection nozzle and the feed hopper of 
becomes large, and while being able to give allowances to the starting time amount of a drive wave, the amount of 
Dlacement of an actuator can fully be taken. 

50] Moreover, with the ink jet printer head of invention concerning claim 2, since four or more trains of ink nozzle 
ns are prepared in the mold cavity plate in addition to the effectiveness of an ink jet printer head according to claim 
nany pressure rooms can be arranged on the mold cavity plate of the same magnitude as the former. 
51] Moreover, in addition to the effectiveness of an ink jet printer head according to claim 1 or 2, with the ink jet 
iter head of invention concerning claim 3, the train of the pressure room where the pressure room of a rhombus is 
inged at a single tier at the longitudinal direction of the mold cavity plate of an abbreviation rectangle can arrange 
ay pressure rooms more on the mold cavity plate of the same magnitude as the former by that of 6 successive- 
:allation eclipse ****** on a mold cavity plate. 

52] Moreover, since the ink injection nozzle prepared in the pressure room of a rhombus at the Chuo Line approach 
ich connected respectively with the ink jet printer head of invention concerning claim 4 the center of both the shorter 
5s of the mold cavity plate formed in the abbreviation rectangle in addition to the effectiveness of an ink jet printer 
d given in any [ claim 1 thru/or ] of 3 they are is arranged, the nozzle train of ink can be collected more in the center, 
jrefore, capping and wiping can also be made easy. Moreover, even if an ink jet printer head inclines and is attached 
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le relative-displacement direction with a record medium, a gap of the impact location of the ink droplet injected 
n each nozzle train can be lessened, and a quality of printed character can be improved. 

53] Moreover, in addition to the effectiveness of an ink jet printer head according to claim 1, since a pressure room is 
ombus, the large die length and the width of face of the activity section of the corresponding actuator can be taken, 
ratio of the effective use area of a piezo-electric sheet can go up by the ink jet printer head of invention concerning 
m 5, and the effectiveness of an actuator can be raised with it. 

54] moreover, with the ink jet printer head of invention concerning claim 6 In the effectiveness of an ink jet printer 
i according to claim 1 , in addition, the manifold passage which supplies ink to the feed hopper of each pressure 
n It has been independent for every pressure room train. The manifold passage for the 3rd pressure room train Since 
ffers in the height of the direction which intersects perpendicularly with the flat surface which each pressure room 
i makes to the manifold passage for the 1st or 2nd pressure room train, when the color of ink is changed for every 
i, interference is not caused mutually. 
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Ott, ^Tl^C^t^/^J-U #/±mv—h2 6, 2 
8, 3 OOJiffijciH «rlB^<— ^Xu— M 7{dK{te> 
tifc#^^^ffMl 7 c (c*r^i--5&S^BulE^O 
^f^EMl 7 c(OS»J; 9 t>d>b/>Sv^SH5B 

[0 0 3 6] i^, 7 P l/^hSiil7^^x^2 0^ 
^tt'T^-^l— M0 ^fil^i-^)-<-^Xl/— h 1 

7^)«ffi(c«fibfcfc^(ctt, [§]7^r/El8{c^:-rJ: 5 
>fy^JIMi 7 c(c*tiSi-sffifijcaKBKi«fii 

3 6&mm£tiz>z-h\zts:z> 0 

[0 0 3 7] 4fc, i6(o^tJ: 9 #^Sb®®3 6 
CDgBilftas 3 6alt ffit^ h 2 6 , 2 8, 3 0 (Offijffi 

[0 0 3 8] 4fd, 05 \Z.7jk-rX 0 tC, BEB->— h 2 
3, 2 4, 2 5, 2 7, 2 9 H ^:TI^ C«5ftK»J«S 
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tt, ffimv— h2 3, 2 4, 2 5, 2 7, 2 9(D_h®fC 

#=a*>®|S3 5(£>$ffigi5 3 5 a ft, JE®v— h 2 3, 2 
4, 2 5, 2 7, 2 9 J: 5 
»J*SiV 4ffit^- h 2 3, 2 4, 2 5, 2 7, 2 9 
<DJ:Hl-iS> ±ISIgtt«113 6 0*gP3 6 a fcSsJJC&^S 

JEE®^— h 2 6, 2 8, 3 0 <D 3 JiKIt k*VT V^ 
^tbSffi 3 6 SrfSttfcJEffiv-- h Wu IS, 2 

[0 0 4 0] ±|BOj;5^ffi^$tt^:ffm->— h 2 1 ~ 20 
3 0<Df*3, J±®iX— h 2 5©^^>tl3 5 £/±ttr>— 
h 2 §<DWmWmz 6 £<Dfig£, EIv'- h 2 7(D^^ 
>ffi&3 5 fcffi«->— h 2 8 Ofgffj®® 3 6 £<£>fffl£, 
h 2 9 ^=3^-^®^ 3 5 iffiftV— h 3 0 <£>ig 

W)mm3 6 t<?>mttz. s ramffi^sMw-rs^i: 

— ^V— h 1 OO^fy^liMl 7 c rtco^V^tcffi^? 
[0 0 4 1] <fcoT, ±|B(D J: 5 CM^Wcfflv- 

h2i-3oco^ > wmmm 36^ ^s-r s/±m h 30 

2 5-2 9 ©a»^ffi«^lM 5 ^ (^^c J±M 

— b2 1-3 OWofc^ fc^V^Ifl-o/c^LT^: 
h 2 5 - 2 9 <DtStttt#ffi*J* 17c Jjfa^<D7&a&r 

[0042] m^. ±m<D£?\cmj&£titc<>'?i?^ 

y b^V ^9^ y K 1 cOtbtf^EI 2 , E!3, EI7ZWEI 40 

i"5 0 0 3fc*1-<J: -Y ^iilMEffll 2 b&lM 
^fflBSl 3 b JlfcY KIB 

SiiTLl 4 b, 15 b, 1 6 b Sr^TlH 7 SU^Sl 8 
(C^-T-f l/?J±Xm 1 7 c tfM V^tfe&P 17a fC«iS& 

m«i3 6icmW)mi£&mn£tiz>k, &mt9^^—9 50 
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v^y Xa-p 1 7 bfl>feti:UJ£;h/r, El 2 tc^-t-JKSJL 

16a, 15a, 14a, 13a, 1 2 a"Srgt, /X 
/HI a^e>PtW$tt-5 0 
[0 0 4 3] g|3l^tJ; 51-, -Y^^aKJKffl 

1 3 cSW^IKl 4 c^fe«rilS^fc>f ^^-^^ 

1 4 d $rgt, SildFLl 5 b, 1 6 b £r^TE) 7 XtfEl 
8(£^lh>f >^j±;^l 7 c flW&P i 7 a 

* 2 0»Lt, >f ^BE^l 7 cfo<D«{ls?\^ 
4 1/9 J X/WP 1 7 b^ntffl^ti/T, H2{^-rjTal 
?L16a, 15a, 14a, 13a, 1 2 a SrST, / 
X>1 1 a ^ibPftt*£*t£ 0 

[0044] *fc, H3(^-r<t5^ 4^?mmm^ 

1 4 eRW^IRl 5 cfrt>ffij&£tltc{ >9^=- 

1 5 d ^gt, Sai?L 16b, 17b £rfrT EI 7 XtfEl 
8|C*tY^ffASl 7 c<Dsf ls?m&n 1 7 af-W 

^ 2 0#*»Lt, -f 7 cfi^^lt 

7Ll6a, 15a, 14a, 13a, 1 2 a £r^T, y 
X;H 1 a/^ibPftt£*t& 0 
[0 0 4 5] ^±1^^ Lfc <fc 5 t-, _blS<DHJ£c0^ffi(D 

- M 0(Di^>TX^^:#<ii:i ai ^ > **©^f>^JBE^ 

2 6^@Bm-T5r tdS-C#So *^c, -T^^JE^^2 6 

a M^yx^p 17b fc<offiMas*t <&9. en 

[0 0 4 6] $ ?>^, >TV^/X^!|>5^ =¥^^>f — 

h{cB6?iM_h|S:Jtf>ttTVN^<oT, ftJkbmt 

^J^l 7 c &%m-tZ>Z.kfrX£ Z> 0 *Hk&mt£j»tftiS 
ttfci^r-Y tfT 1 ^ — b 1 OCOM^CO^*^^^^ 

*tfc-f x/vp 1 7 bdsgayrjstbTv^s^-e. 
^ i 9 wc«6t 5 : i **e* 4, 

[0 0 4 7] *fc, -f V^ff^^l 7 cW^Ot, 
•9, JGE®T^^^^— 9 2 0cO^^^_h{f^>^^^-e^ 
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[0 0 4 8] ft. &mwfc±T&vtcmm<Dffin^t»it>i 

— — b 1 OJctt, -T^^JE^^l 7 ccd?iJ£t6 
[0 0 4 9] 

m&&»ttitit&zk#-cz&b titer 

[0 0 5 0] ifcfc, W*«2{c«S«ll<0>f ^S?** 

hxy Kossst-iP^-r, -Y^yx/i^jas, 

[0 0 5 1] £fc, Sf*«3JC«S«M©>f ^^^^ 

[0 0 5 2] *fc, lf*^4(^^^^cD-r>'^> ? ^^ 
hXy K*?tex Bt*« 1 3 <D^*^SB* 

v^v^jy h^y i/*^ Ko?5b*(ciPx.x, P&g 

^5/ h^y ,y K^IE^*iO«»»»*fRlfcSEt 



[0 0 5 3] »#3H5*I«S#W<D^:'^S^3' 

h^y v K-eti> ff*«i (cib«<tm 

[0 0 5 4] »*^6fCffiS»Mco>f ^^v^^^y 

h^y K©«i*fcJn*.T, #eas©«»pk 

^afiS:LT*5 9. ^3 0ffi^^fJc0^^co^^^— ;VK 
SKtttt, SS 1 * fctelg 2 <Dj£jjmi}<Dtcbb<D^~*—/U 

[0ffi<Dl8S*3:f&93] 

[si] ant *rnm<DMU<0'(i<'?v>^y hxy >- 

[B2] 0 2tt. ^^r^-yw-MO^Mffi 

[0 3] 0 3iS. ^tfv^ — M O<D01{c^ 

-t I - I ' «|fc*5it4*«*ra<Z)»aaHt?*>* 0 
[0 4] @4ft ^-^/W b 1 7<D*p®Hj-efc£ 0 
[05] HStts 7 P ^Mi±l7^fax^2 0© 

[06] 06te, 7 P l/-hSiii7^fax^2 0^ 
«t^i±lv'-h2 6, 2 8, 3 OcO^ffillj-efc^o 
[El 7 ] 0 714, ^/I/- M 7 <D¥®H)-C&><5o 
[08] 0 8tt, -Y^^idE^^l 7 c(D^lt^^o 
[W^^P^l 

1 Istr-Jxu y hy"V ls$^y K 

1 0 ^rt^r^-yi/- h 

1 1 /X^l/- h 

1 2 %—^r=Lifr—;V KXl/— h 

1 3 ^-^^^-/V K/^ h 

1 4 ^H^^tJ^— /i/ KXl/— h 

i 5 gieg-^*— K/U- h 

1 6 i^XW— h 

1 7 ^/l/- b 

17a >f^ffi»P 

17b ^f^yX/l^P 
17c 
3 6 
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